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(54) Digital sound recording method and media 

(57) Additional information of multi -prog rams can be 
recorded using a source pack which indicates channel 
numbers and the like in multi-channel or single-channel 
recording. An additional flag AF in this pack indicates 
whether the pack is auxiliary information which is con- 
structed with a plurality of pack groups or auxiliary infor- 
mation which is constructed with a single pack. If AF is 



0 and the total pack number (TP. No.) is 0, the pack is 
a source pack of a single channel. If AF is 0 and TP. No. 
is n 0), the TP. No. is defined to indicate the source 
pack number. Also, if AF is 1 and TP. No. is 0, the pack 
is the last pack; if AF is 1 and TP. No. is n (*0), the TP. 
No. indicates the total number of packs appended to the 
pack. 
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Description 

BACKGROUND OF THE INVENTION 

This invention relates to digital signal recording 
method and recording media. More specifically, the 
present invention relates to a digital signal recording 
method to record the main data which is the primary data 
together with additional or auxiliary information and the 
recording media on which the data are recorded. 

Generally, in a digital signal recording method for 
recording digital signals on a recording medium, digital 
signals are chronologically combined or synthesized on 
a data block basis and recorded on each of the tracks 
of the recording medium. It is also a common practice 
that digital signals of additional or auxiliary information, 
such as a time code or the time and date of the recording 
or even source information, be recorded on a region of 
a track isolated from the region where the main data, 
the primary information, is recorded. 

Recently, there are increasing numbers of source 
data such as digital television broadcasts and also there 
are a number of signals containing additional or auxiliary 
information, besides those mentioned above, such as a 
cassette ID which identifies a cassette tape, a program 
index number, a television channel number, a title, or 
information about each program. 

When recording the main data, consisting of a plu- 
rality of programs to record, all of these data in the uni- 
form format of a conventional technique must be record- 
ed within a predetermined region by specifying the re- 
cording position for each program and the like in ad- 
vance. This limits the number of available programs 
which are determined by the format specification. Also, 
when recording fewer programs than those that are pre- 
determined, different data cannot be recorded within the 
remaining, unused areas. This is not a cost-effective use 
of a recording medium. In addition, there is another 
problem in that the bits allocated to a limited region may 
be insufficient to record a large variety and amount of 
auxiliary information. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to overcome 
the above problems and to provide a method of record- 
ing digital signals in which signals are recorded in a uni- 
fied format on a recording medium on which digital sig- 
nals are recorded using the recording method. 

In order to fulfill the above object, the recording 
method of the present invention is directed to a method 
of recording digital signals on a recording medium. The 
method includes the steps of recording main data on the 
recording medium on a data block basis, the data block 
having a preselected length. Auxiliary information is re- 
corded on the recording medium on a data pack basis, 
the data pack having a length shorter than said prese- 
lected length of said data block. Finally, recorded as 



source packs and multiplexed with the auxiliary informa- 
tion are a fixed pattern indicating the type of data packs 
and a flag indicating whether the auxiliary information 
comprises a plurality of pack groups or a single pack. 

s The flag is used to check if additional information is 
recorded in a plurality of packs or in a single pack, and 
the number of packs is used to identify how many packs 
are recorded. 

Also, the recording method incorporating the prin- 

io ciples of the present invention can include a fixed pat- 
tern which indicates the type of pack, a flag which indi- 
cates whether or not the auxiliary information comprises 
a plurality of pack groups or a single pack, and the 
number of packs associated with the flag value indicates 

15 the number of packs appended to the packs or the 
number which indicates the location in which the auxil- 
iary information is multiplexed. The pattern, flag, and 
number are recordecTas source packs which are multi- 
plexed with the auxiliary information. 

20 With the method incorporating the principles of the 
present invention, the aforementioned flag and number 
can permit a reader to identify which mode is used in 
recording-a single-channel or multi-channels. 

In a further object of the present invention, in the 

25 recording method, the data packs record information 
packs containing only a fixed pattern and auxiliary infor- 
mation without the flag and number. Also, auxiliary in- 
formation, which excludes channel numbers, such as 
program information, a title, and the like can be record- 

30 ed. 

It is yet another object of the recording method of 
the present invention to use the flag and its number of 
the source packs to identify the last pack of a pack group 
with which said source packs are multiplexed. With the 
35 method of the present invention, even if packs in the 
pack group are damaged and the number of added 
packs is unknown, the end of the packs is still positively 
identified. 

Moreover, in the recording method of the present 
40 invention, a flag and number of the source packs identify 
the location in which the packs are multiplexed with the 
pack group. With this arrangement, important packs can 
be duplicated to be recorded a plurality of times. 

Also, in the recording method of the present inven- 
ts tion, a flag and its number is used to identify the number 
of information packs which are multiplexed and append- 
ed to the aforementioned source pack. In this way, a 
reader can identify and read the information packs in a 
positive manner. 
so in the recording method incorporating the principles 
of the present invention, the main data are recorded on 
a data block basis and auxiliary information is recorded 
on a recording media on the basis of a data pack whose 
length is shorter than that of the data block. A fixed pat- 
55 tern indicating the type of the pack, a text code of the 
text data pack which packs the text data of auxiliary in- 
formation, and a number which indicates the number of 
text data packs appended to the packs are all recorded 
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as a text header which is multiplexed with the auxiliary 
information. 

In accordance with the principles of the present in- 
vention, text data can be recorded on a pack basis using 
text data packs appended to the aforementioned text 
header. Also, when the auxiliary information of the text 
header is a specific value, the text header indicates that 
the text data packs before and after the text header have 
an identical program number. In this way, any number 
of text data packs can be recorded in multiple channels. 

Furthermore, a recording medium incorporating the 
principles of the present invention is one on which the 
main data are recorded on a data block basis and aux- 
iliary information is recorded on the basis of a data pack 
whose length is shorter than that of said data block. The 
aforementioned source packs, information packs, or 
text header or text data packs are also recorded on the 
recording medium. This allows auxiliary information to 
be recorded so that a reader can clearly identify a single- 
channel recording or a multi-channel recording and the 
channel number which is recorded. Text data can also 
be recorded on a pack basis on the recording medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, and advan- 
tages of the present invention will become more appar- 
ent from the following detailed description, in which: 

Figure 1 is a diagram showing a source pack format 
of a first embodiment of the present invention; 
Figure 2 is a diagram showing an example of a for- 
mat by which data blocks are recorded in the meth- 
od incorporating the principles of the present inven- 
tion; 

Figure 3 is a diagram showing an example of a track 
format used in the first embodiment of the present 
invention; 

Figure 4 is a diagram showing a group of source 
packs in multi-channel recording of the first embod- 
iment of the present invention; 
Figure 5 is a diagram showing a group of additional 
information packs in multi-channel recording of the 
first embodiment of the present invention; 
Figure 6 is a diagram showing a format for a pro- 
gram information pack of the first embodiment of the 
present invention; 

Figure 7 is a diagram showing a format for a single 
text of the first embodiment of the present invention; 
Figure 8 is a diagram showing a format for a plurality 
of text groups of the first embodiment of the present 
invention; 

Figure 9 is a diagram showing a format for a text 
header of the first embodiment of the present inven- 
tion; 

Figure 10 is a diagram showing a format for a text 
data pack of the first embodiment of the present in- 
vention; and 



Figure 11 is a flowchart describing pack reproduc- 
tion processing in the first embodiment of the 
present invention. 

S DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The embodiments of the present invention are de- 
scribed herein referring to the drawings. In these em- 

10 bodiments, a rotary head reads/writes digital signals in 
the same configuration as does the helical scanning 
VTR on each of the tracks of a magnetic tape. These 
digital signals comprise the main data, which is the pri- 
mary information, and the additional or auxiliary infor- 

is mation, called "pack (data)." A pack is a data of a fixed 
length containing additional or auxiliary information 
such as a cassette ID, a time code, the time and date of 
recording, source data (e.g., a channel number or pro- 
gram index in case digital broadcast signals are record- 

20 ed), text data (e.g., a title or information for each of the 
programs, etc.), or information regarding their identifi- 
cation. 

Packs recorded in the embodiments incorporating 
the principles of the present invention have a fixed 

25 length of 6 bytes. Generally, these are a single pack for 
single use and an additional pack for the group use in 
which a group of packs are used. A single pack includes 
for example a cassette ID, a time code, and a source 
pack for single-channel recording. Additional packs are 

so classified into those led by a source pack and those led 
by a text header. 

In addition, the packs in which a group of additional 
source packs are used include a group of additional 
source packs for multi-channel recording and a group 

35 of additional information packs for indication of multi- 
channel recording. Moreover, these packs which are 
grouped by a text header include both a single text and 
plurality of text groups. 

The aforementioned packs are recorded on each of 

40 the tracks of a magnetic tape together with the main data 
or subcoded data. Each of the tracks are constructed 
with so-called "sync blocks" of a predetermined size of 
data area, which is equivalent to the aforementioned da- 
ta blocks. The data blocks are arranged such that they 

45 can be scanned by a rotary head. 

Figure 2 shows an example of the sync block for- 
mat. As shown in the figure, a sync block is chronolog- 
ically arranged data areas of a total of 112 bytes: a re- 
gion 3 of two bytes used for reading the sync block, an 

so address data (ID) region 4 of three bytes, a header stor- 
age region 5 of three bytes used for storing a variety of 
data, an actual data storage area 6 of 96 bytes, and a 
parity region 7 of eight bytes for parity correction in the 
sync block. 

55 Figure 3 shows a track format used in a first embod- 
iment of the apparatus incorporating the principles of the 
present invention. As shown in the figure a track is con- 
structed with a margin region 11 , apre-amble region 12, 
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a subcode region 13, a post-amble region 14, an IBG 
region 15, a pre-amble region 16, a main data region 
17, a parity correction code region 18, a post-amble re- 
gion 19, and a margin region 20; this consists of a total 
of 356 sync blocks. 

Regarding the main data region 17 and the parity 
region 18, the main data region 17 can be set, for ex- 
ample, to 306 sync blocks, multiples of six sync blocks 
Also, the parity region 18 is the region where the exter- 
nal code (C2 code) for parity is recorded. This is made 
up of a total of 30 sync blocks. 

The subcode region 13 comprises four sync blocks 
(equal to 448 bytes). Each of the sync blocks comprises 
four subcode blocks 21 of 28 bytes. Each of the subcode 
blocks 21 comprise three packs 22. Therefore, there are 
48 packs (equal to 4 X 4 X 3 packs) recorded in the 
entire subcode region 13. 

On the other hand, among the 306 sync blocks 
which constitute the main data region 17, by allocating 
one byte each of the aforementioned header storage re- 
gion to one byte's worth of the pack, six bytes can be 
collected from six sync blocks to be assigned to a pack 
for recording. Therefore, the main data region 17 can 
record 51 (equal to 306 divided by 6) packs. In this way, 
a total of 99 (equal to 48 plus 51 ) packs can be recorded 
on the entire track. 

Figure 1 shows the source pack format defined in 
the first embodiment of the apparatus incorporating the 
principles of the present invention. As shown in the fig- 
ure, six bytes are assigned to be a source pack 1. The 
first byte, PC0, is assigned to provide a unique pattern 
which indicates that these six bytes are assigned to be 
a source pack. The higher four bits of the second byte, 
PC1 , are assigned to be tens of a television channel and 
the lower four bytes are assigned to be units of the tel- 
evision channel. The binary coded decimal (BCD) is the 
unit used for both. The higher four bits of the third byte, 
PC2, are assigned to be a reserved region; the lower 
four bits are assigned to be hundreds of the television 
channel in the unit, BCD. 

The most significant bit (MSB) of the fourth byte, 
PC3, is assigned to be an additional flag (AF) described 
later. The second bit through the eighth bit (least signif- 
icant bit designated as LSB) are assigned to the total 
number (T.P. No.) of additional packs. Note that the fifth 
byte, PC4, and the sixth byte, PC5, are reserved re- 
gions. 

When the additional flag AF of one bit in Figure 1 is 

0, there is no additional information pack. When AF is 

1 , there is an additional information pack or an additional 
source pack. When the T.P. No., the total number of ad- 
ditional packs, is 0 and the additional flag AF is 0, the 
pack is a source pack of a single channel. When the T 
P No. is n (* 0), it indicates the additional source pack 
number. In other words, the TP. No. shows the number 
of additional source packs counted from the first source 
pack. 

If the T.P No. is 0 when the additional flag AF is 1, 



the present additional information pack is the final pack 
If the TP. No. is n (* 0). it indicates the number of addi- 
tional information packs or additional source packs 
which are appended to the present pack. Note that 
5 packs having the same contents are counted as one re- 
gardless of duplication. 

Next, a specific use of the aforementioned source 
pack is described. In digital broadcasts, data contained 
m a plurality of channels are time division interpolated 
10 for multiplexing to be transmitted over the same band- 
width. 

Figure 4 shows an example of a group of packs 
which exist in these channels to indicate the recorded 
channels. An example of multi-channel on channels 
« 005, 096, and 1 25 of digital broadcast signals are shown 
m Figure 4. A group of source packs are constructed 
with the aforementioned additional packs during mufti- 
channel recording. In other words, a group of source 
packs 31, 32, and 33, as represented in Figure 4 indi- 
go cates additional information called 'digital broadcastinq 
signal channels. 0 

In Figure 4, the first pack 31 is the first source pack 
of the source pack group, therefore the additional flag 
AF is 1. In this example, the pack is constructed with 
2S three channels of source packs having two appending 
additional source packs 32 and 33. Therefore, the T.P 
No., the total number of packs is 2. Also, the channel 
number 005 is indicated at PC1 and PC2. 

The appending second source pack 32 is the first 
30 appended additional source pack to the first source pack 
31. Therefore, the additional flag AF is 0 and the TP 
No., the total number is 1. The channel number 096 is 
indicated at PC1 and PC2. In the same manner, the third 
-~ source pack 33 is the second appended additional 
3S source pack. Therefore, the additional flag AF is 0 and 
the T.P. No., the total number is 2. The channel number 
125 is indicated at PC1 and PC2. 

As described, if the additional flag AF of a source 
pack is 1 and the TP No. is not 0, the packs are the 
*o source pack group for multi-channel recording. If both 
the additional flag AF of a source pack and the TP. No. 
is 0, the packs are the source packs used for a single- 
channel recording, clearly indicating the mode of record- 
ing, single or multichannel. It is always clear on which 
channel data are recorded, channel 1 or 2, or even on 
both channels. 

Regarding important additional information, the 
same contents can be recorded a plurality of times to 
improve reliability. In the example shown in Figure 4 
so each of the additional source packs 32 and 33 can be 
recorded a plurality of times. The locations at which 
each of the additional source packs which are multi- 
plexed within the pack group are identified by TP Nos 
of the source packs 32 and 33. In this case, the addi- 
ss tional flag AF and T.P. No. for each of the source packs 
31, 32, and 33 are the same as those of the source 
packs 31 , 32, and 33 in Figure 4. 

Packs other than additional source packs such as 
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a time code can exist between the additional source 
packs 32 and 33. 

Figure 5 shows the configuration of an information 
pack for indicating mufti-channel recording. When re- 
cording three types of information (referred to as pro- 
gram information, a title, and a program time), the addi- 
tional flag AF of the first source pack 41 , as shown in 
Figure 5, is 1 , T.P. No., the total number, is 4; the channel 
number 125 is indicated at PC1 and PC2. 

By knowing AF equals 1 and T.P. No. equals 4 of 
the source pack 41 it can be seen that there are four 
packs (four types of contents) appended to the source 
pack. Among the four appended packs, excluding the 
last pack, are additional information packs. In other 
words, three additional information packs 42, 43, and 
44 follow immediately after the source pack 41 , and the 
source pack 45 is recorded to indicate the end of the 
pack. 

Each of the three additional information packs 42, 
43, and 44, which indicate program information, a title, 
and program time codes of channel 1 25 which are spec- 
ified by the source pack 41 , are formatted on a 6-byte 
basis, wherein this format is different from that of the 
aforementioned additional source packs. 

For example, the program information pack 42 is 
formatted as shown in Figure 6. The program informa- 
tion pack 42 is constructed on a 6-byte basis, and the 
first byte, PCO, is assigned to provide a unique pattern 
which indicates that these six bytes are assigned to be 
a program information pack. The higher four bits of the 
second byte, PC1 , are assigned to tens of the program 
number and the lower four bits are assigned to units of 
the program number. BCD is the unit used for both. The 
higher four bits and the lower four bits of the third byte, 
PC2, are respectively assigned to tens and units of the 
index number in the unit, BCD. 

The higher four bits and the lower four bits of the 
fourth byte, PC3, are respectively assigned to tens and 
units of the program total number in the unit, BCD. The 
higher four bits and the lower four bits of the fifth byte, 
PC4, are respectively assigned to tens and units of the 
index total number in the unit, BCD. Note that the sixth 
byte, PC5, is assigned to be a reserved region. 

None of the additional information packs such as 
the program information pack 42 have the TP. No., the 
total number, which the additional flag AF and the addi- 
tional pack have in Figure 1 . In the last pack 45 in Figure 
5, the additional flag AF is 1 and the TP No. is 0, indi- 
cating that this is the last pack, as described. With the 
source pack 45, the end of additional information packs 
are positively recognized even if the previous additional 
information packs are damaged and the number of add- 
ed packs is not known. 

When reading, the fact that the additional flag AF of 
the pack 41 is 1 and the T.P No. is 4 indicates that the 
channel-related information is recorded in a series of 
four appended packs. The present channel related in- 
formation can correspond to the sequentially recorded 



information if being read sequentially. In this way, not 
only the channel information but also the contents re- 
corded on each of the channels can be clearly recog- 
nized by a reader. 

s Next, the data recording method using a text header 

is described. A text comprises a text header and text 
data and there are two types of texts, the stand-alone 
text and a plurality of text groups. In a stand-alone text, 
as shown in Figure 7, a text header 51 is arranged first, 

10 then a text data pack group 52 in which text data packs 
of n are chronologically combined is arranged where n 
equals 255 at maximum. The text header 51 has TNO, 
the total number of text data, and each of the text data 
packs have PNO, a pack page number as described 

is herein. TNO, the total number of text data of appended 
text data packs, and PNO, the pack page number indi- 
cates the number of text data packs that exist after the 
text header 51. 

Note that different types of packs can exist between 

20 text data packs of n constituting the aboye text data pack 
group 52. Also, text data packs of identical pack num- 
bers can exist. 

On the other hand, in a plurality of text groups, as 
shown in Figure 8, a plurality of texts 6^ to 61 E are 

25 chronologically combined, where a different pack 62 is 
inserted between the second text 61 2 and the third text 
61 3 . In text 61 lf a plurality of text data packs 65 are 
chronologically combined with a text header 64. In other 
texts 61 2 to 61 E , a different pack 67 exists (without this 

30 pack, there is no problem of course) between a plurality 
of text data packs 65. A plurality of text data packs 65 
are chronologically combined with the text header 66. 

That is, a plurality of texts 61 ! to 61 E are configured 
in the same way as the stand-alone text as shown in 

35 Figure 7. Note that the program number and the index 
number to be described later are set for each of the text 
headers 66 of the texts 61 2 to 61 E after the second text 
to be a predetermined value (e.g., each of them are EE 
in hexadecimal notation). This indicates that a plurality 

40 of text data packs 65 appended to the text header 66 
share the identical program number and the identical in- 
dex number as that of the text 61 v which exists before 
the text header 66. With this configuration, the text data 
with the identical program number and identical index 

45 number can be read/written from the text group which 
is comprised of a plurality of texts 61 n to 61 E . 

The text headers 51, 64, 66 are constructed on a 
6-byte basis as shown in Figure 9. The higher.five bits 
of the first byte, PCO, are assigned to provide a unique 

so pattern which indicates that these six bytes are assigned 
to be the text header. The lower three bits of the first 
byte, PCO, are assigned to a variable which is set based 
on whether the content of the text is, for example, a title 
or a caption. Also, the second byte, PC1 , is assigned to 

55 TNO, the total number (maximum equals 255) which in- 
dicates the total number of the text data appended to 
the header. The third byte, PC2, is assigned to be a text 
code. 



5 



RNSOOCID: <EP„ 0817194A2 I > 



9 



BP 0 817 194 A2 



10 



Moreover, the higher four bits and the lower four bits 
of the fourth byte, PC3, are respectively assigned to tens 
and units of a program number in BCD. The higher four 
bits and the lower four bits of the fifth byte, PC4, are 
respectively assigned to tens and units of an index 
number in BCD. The sixth byte, PCS, is assigned to be 
a reserved region. The maximum value for each of the 
program number and the index number is 99 and the 
minimum value is 0. 

As described, the program number and the index 
number of EE in hexadecimal notation means that they 
are identical with those of the previous text. When text 
packs of 255 or more are required, text packs can be 
added to reach the number indicated as TP. No. 

In addition, the text data pack 65 is constructed on 
a 6-byte basis as shown in Figure 10. The higher 5 bits 
of the first byte, PCO, are assigned to provide a unique 
pattern which indicates that these six bytes are assigned 
to be text data. The lower three bits of the first byte, PCO, 
are assigned to a variable which is set based on whether 
the content of the text is, for example, a title or caption. 
Also, the second byte, PC1, is assigned to the pack 
page number which indicates the number of text data 
appended to the text header. Four bits of the third byte, 
PC2, through the sixth byte, PC5, are assigned to text 
data. This text data includes font data and graphic data 
besides text data. 

In this way. additional packs allow processing data 
of more than 6 bytes as a pack data even if a pack is 
constructed on a 6-byte basis. 

Next, the processing of the aforementioned packs 
read from the recording media on which the packs are 
recorded is described referring to Figure 11. To begin 
the pack processing, whether the pack input is a single 
pack or not is checked referring to the PCO value (step 
101 ). The single pack is a pack containing the cassette 
ID, the time code, etc., and is also an additional infor- 
mation pack which can be transmitted on a 6-byte length 
basis. Note that the source pack in the single channel 
which is to be described later is also a single pack; how- 
ever, it is identified not to be a single pack at this time. 

If the pack input is a single pack, contents of the 
single pack data are processed (step 102). If it is not, 
whether the pack is text-related or not is determined 
based on the PCO value (step 103). If it is not a text- 
related pack, whether or not the pack is a source pack 
is determined based on the PCO value (step 104). If it is 
not a source pack, additional information processing is 
performed for the channel (M-channel) (step 105). 

If it is a source pack, whether its additional flag AF 
is 1 or 0 is checked (step 106). If the additional flag is 
1, the channel number M, and TP No. indicated as N, 
the total number of additional packs, is read (step 107) 
to check if the N value is 0 (step 108). If N of TP. No. 
which is the total number of the additional pack is 0, it 
is identified that the source pack is the last one as 
marked 45 in Figure 5 (step 109). If N value is not 0, it 
is determined that the source pack is the first one in mul- 



ti-channel recording. N packs after this are identified as 
additional source packs (step 110). 

If the additional flag AF is'identified to be 0 in step 
106, whether or not N of T.P. No., the total number of 
5 additional packs is 0 is checked (step 111). If N of T.P. 
No., the total number of additional packs is 0, it is deter- 
mined that the source pack is one in a single channel 
(step 112). If N is not 0, it is determined that the source 
pack is one of additional source packs in multi-channel 
10 recording (step 113). 

If the pack is identified as a text-related pack in step 
1 03, whether or not it is a text header is checked refer- 
ring to PCO value (step 114). If the pack is not a text 
header, it is identified as text data (step 115). The pro- 
's gram number and the index number (hereafter referred 
to as P/l) are identified as, for example, the program 
number M and the index number M (hereafter referred 
to as Mp/Mi) based on P/l of the previous text header. 
On the other hand, if the pack is a text header, the 
20 p/| data, for example, are read from the pack as Mp/Mi 
while TNO, the total number of text data is read as N 
(step 116). Then, whether or not the above read P/l 
shows a specific value (EE in hexadecimal nomination) 
■s checked (step 117). If P/l is notthe specific value, pack 
25 N appended to the pack is identified as the Mp/Mi text 
data group as marked 52 in Figure 7 (step 118). 

If P/l shows the specific value, N packs appended 
to the pack are identified as text data packs having the 
same P/l as the pack before the text header (step 1 1 9) 
30 Therefore, N packs appended to the pack constitute a 
text group together with the text data before the packs 
as shown in Figure 8. 

The value for the flag AF, T.P No., the total number 
and their interpretation described above are only an ex- 
55 ample and these, of course, do not limit the present in- 
vention. Also, each of the packs described above can 
be recorded within the subcode region only or the main 
data regions only. Moreover, example of recording main 
data or packs onto a magnetic tape are described in the 
40 aforementioned embodiment; however, other recording 
media such as a laser disk, etc. are also applicable. 

As described above, according to the present in- 
vention, a flag tells whether additional information is 
constructed with a plurality of packs or is a single pack. 
^5 The number of packs tells how many packs of additional 
information exist. In addition, according to the present 
invention, the reader can tell whether the main data are 
recorded on a single channel or multichannels and 
have a reader recognize the channel number. The chan- 
so nel mode, in which the main data are recorded, a single- 
channel or multi-channel, is clear, unlike the convention- 
al technology, which can cause confusion. The channel 
number can be recorded. This is especially, effective in 
recording time-division multiplexed digital broadcasts 
55 over the same bandwidth. 

Also, according to the present invention, additional 
information packs of the identical fixed data length other 
than the program information and title can be recorded. 
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This allows a variety of additional information to be re- 
corded. The pack-based configuration significantly elim- 
inates wasting the memory capacity of a recording me- 
dium when recording additional information. 

In addition, according to the present invention, the 
flag and number tell the number of information packs to 
be multiplexed appended to the source pack. The 
present channel- related information can correspond to 
the sequentially recorded information, if read sequen- 
tially. In this way, not only the channel information but 
also the contents recorded on each of the channels can 
be clearly recognized by the reader. 

Moreover, according to the present invention, the 
end of the packs appended to the source pack can be 
identified by the flag and the number of the source 
packs. Therefore, even if additional packs are damaged 
and the number of appended packs is unknown, the end 
of the additional packs can be positively confirmed. 

Furthermore, according to the present invention, 
the positions of the packs appended to the source pack 
to be multiplexed can be determined by a flag and 
number. This allows the important packs to be copied a 
plurality of times to secure reliability to an improved de- 
gree. 

According to the present invention, text data can be 
recorded in the pack-based configuration using text data 
packs appended to the text header. When the additional 
information of the text header is at the predetermined 
value, by indicating that the text data pack appended to 
the text header has the identical program number as the 
text data packs multiplexed before the text header, any 
arbitrary number of the text data packs can be multi- 
plexed. This allows recording a large amount of data 
which takes a large memory capacity. 

Various modifications will become possible for 
those skilled in the art after receiving the teachings of 
the present disclosure without departing from the scope 
thereof. 



Claims 

1 . A method of recording digital signals on a recording 
medium comprising the steps of: 

recording, main data on said recording medium 
on a data block basis, said data block having a 
preselected length; 

recording auxiliary information on said record- 
ing medium on a data pack basis, said data 
pack having a length shorter than said prese- 
lected length of said data block; and 
recording as source packs, multiplexed with 
said auxiliary information, a fixed pattern indi- 
cating the type of said data packs and a flag 
indicating whether said auxiliary information 
comprises a plurality of pack groups or a single 
pack. 



2. A method of recording digital signals on a recording 
medium comprising the steps of: 

recording main data on said recording medium 
5 on a data block basis, said data block having a 

preselected length; 

recording auxiliary information on said record- 
ing medium on a data pack basis, said data 
pack having a length shorter than said prese- 

10 lected length of said data block; and 

recording as a part of source packs, multi- 
plexed with said auxiliary information, a fixed 
pattern indicating the type of said data packs 
and the number of said data packs forming a 

15 group of said auxiliary information as a whole. 

3. A method of recording digital signals on a recording 
medium comprising the steps of: 

20 recording main data on said recording medium 

on a data block basis, said data block having a 
preselected length; 

recording auxiliary information on said record- 
ing medium on a data pack basis, said data 

25 pack having a length shorter than said prese- 

lected length of said data block; and 
recording as source packs, multiplexed with 
said auxiliary information, a fixed pattern indi- 
cating the type of said data packs, a flag indi- 

30 eating whether said auxiliary information com- 

prises a plurality of data pack groups or a single 
data pack, and a number associated with said 
flag indicating either the number of said data 
packs or the location in which said packs are 

35 multiplexed. 

4. A method, as claimed in claim 3, wherein said data 
packs are information packs which contain only said 
fixed pattern and said auxiliary information without 

40 having said flag or said number. 

5. A method, as claimed in claim 3, wherein said data 
packs are information packs and said flag and 
number identify only the number of information 

45 packs containing said fixed pattern and said auxil- 
iary information which are multiplexed with said 
source packs. 

6. A method, as claimed in claim 3, wherein said flag 
50 and the number of said source packs identify the 

last pack of a data pack group with which said 
source packs are multiplexed. 

7. A method, as claimed in claim 3, wherein said flag 
55 and the number of said source packs identify the 

location of said data packs in the pack group with 
which said source packs are multiplexed. 
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8. A method of recording digital signals on a recording 
medium comprising the steps of: 

recording main data on said recording medium 
on a data block basis, said data block having a 
preselected length; 

recording auxiliary information on said record- 
ing medium on a data pack basis, said data 
pack having a length shorter than said prese- 
lected length of said data block; and 
recording as a text header, multiplexed with 
said auxiliary information, a fixed pattern indi- 
cating the type of said data pack, a text code of 
the text data pack of said auxiliary information, 
and a number indicating the number of text data 
packs appended to said data packs. 

9. A method, as claimed in claim 8, wherein when said 
auxiliary information of said text header is a specific 
value, said text header indicates that said text data 
packs before and after said text header have an 
identical program number. 

1 0. A method of recording digital signals on a recording 
medium comprising the steps of: 

recording main data on said recording medium 
on a data block basis, said data block having a 
preselected length; 

recording auxiliary information on said record- 
ing medium on a data pack basis, said data 
pack having a length shorter than said prese- 
lected length of said data block; and 
recording as source packs, a fixed pattern indi- 
cating the type of said data pack, a flag indicat- 
ing whether said auxiliary information is the in- 
formation of aplurality of channel numbers, and 
a number associated with said flag to identify 
the number of said data packs appended to 
said source packs or indicating the location in 
which said data packs are multiplexed, said 
source packs being recorded on either a pre- 
determined specific region of said data blocks 
or a specific location within said data blocks or 
being recorded on both. 

11. A method, as claimed in claim 1 0, wherein said data 
packs are information packs which contain only said 
fixed pattern and said auxiliary information without 
said flag and said number. 

1 2. A method, as claimed in claim 1 0, wherein said data 
packs are information packs and said flag and 
number identify the number of said information 
packs which are multiplexed with said source 
packs. 

13. A recording medium for recording digital signals 



comprising: 

main data recorded on said recording medium 
on a data block basis, said data block having a 

s preselected length; 

auxiliary information recorded on said record- 
ing medium on a data pack basis, said data 
pack having a length shorter than said prese- 
lected length of said data block; and 

10 including a fixed pattern indicating the type of 

said data pack, a text code of the text data pack 
of said auxiliary information, and a number in- 
dicating the number of text data packs append- 
ed to said data packs, recorded as a text header 

75 multiplexed with said auxiliary information, said 

text header and text data packs being recorded 
on either a predetermined specific region or a 
specific location within said data blocks or on 
both. 

20 

1 4. A recording medium, as claimed in claim 1 3, where- 
in when said auxiliary information is a specific value, 
said text header indicates that said text data packs 
before and after said text header have an identical 
25 program number. 
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